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Introduction
Premalignant laryngeal lesions are also known as precancer-
ous lesions, preneoplastic lesions, squamous intraepithelial
lesions, hyperplastic epithelial lesions, among others. By
deﬁnition, a premalignant lesion is considered in a hyper-
plastic and dysplastic stage (keratinization) of epithelial
lesions in the glottic region that may or may not develop
into an invasive carcinoma.1 In clinical practice, they are
commonly classiﬁed as leukoplakia, erythroplakia, erythro-
leukoplakia, and chronic laryngitis, although there is no
consensus on this issue.2 Regarding the epidemiology of
premalignant lesions, the data found in the literature are
scarce. However, it is known that these lesions are more
prevalent in males and usually affect individuals above
50 years of age.3
The evolution of laryngoscopic procedures in outpatients
has provided better access to important information for safe
and easy diagnosis of laryngeal pathologies. Preoperative
assessment procedures have also evolved, and the
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introduction of new endoscopic methods is providing more
informative analyses of lesions of the vocal folds.4
The dissociation between the diagnostic imaging in the
preoperative and transoperative periods in patients submit-
ted to laryngeal microsurgery has been observed in clinical
practice, especially with respect to benign lesions of the vocal
folds.5,6 Neither comparisons concerning premalignant
lesions nor studies regarding the concomitance of benign
and premalignant laryngeal lesions are found in the medical
literature.
The aim of this study was to determine the accuracy of
preoperative evaluation for the diagnosis of premalignant
laryngeal lesions and their associationwith benigndiseases of
the vocal folds, as well as assessing their epidemiologic
characteristics.
Methods
This cross-sectional and historical cohort study enabled retro-
spective analysis of medical records of patients who under-
went laryngeal microsurgery by a single surgeon from 1990 to
2009. Anamnesis and physical examinations were performed
in all patients. All of them complained of hoarseness and
underwent ﬂexible nasopharyngolaryngoscopic assessment
(Machida ENT—30P III, Machida Endoscope Co., Japan) and
rigid telescopic laryngoscopy using a 70-degree, 10-mm Storz
telescope (Karl Storz GmbH & Co. KG, Germany) with strobo-
scopic light source to obtain preoperative diagnostic imaging.
The equipment was coupled to a video system for the mor-
phologic characterization, localization of the lesion, and docu-
mentation. Laryngeal microsurgery was performed in the
operating room under general anesthesia. A Bouchayer-type
suspension laryngoscope was used together with a DF Vas-
concelos microscope (D.F. Vasconcellos S.A., São Paulo, Brazil)
(400-mm lens, 16 or 24magniﬁcations). Laryngeal micros-
copy was performed by suspension laryngoscopy, making a
thorough inspection, classic palpation maneuvers, and ever-
sion of laryngeal structures using speciﬁc instruments for this
purpose. Those patients who underwent the surgery after
2000 were submitted to rigid endoscopy with 0-, 30-, 70-,
and 120-degree endoscopes and contact endoscopy with
speciﬁc 0-degree endoscope. After deﬁning the transoperative
diagnostic imaging, lesions were completely excised and sub-
sequently placed separately in 10% formaldehyde solution and
forwarded to the pathology laboratory on the same day.
As inclusion criteria, we considered patients who had the
following records in transoperative diagnostic imaging con-
ﬁrmed with postoperative anatomopathological exam: leu-
koplakia, erythroplakia, hyperkeratosis, leukoerythroplasia,
dysplasia, and chronic laryngitis. The exclusion criteria took
into account patients who did not have records of preopera-
tive diagnostic imaging or conﬁrming postoperative anato-
mopathological exam. The following data were collected:
preoperative diagnostic imaging, transoperative diagnostic
imaging, sex, and age.
The study followed the ethical recommendations for
research involving human beings advocated in the Resolution
No. 196/96 of the National Health Council. It was submitted
and approved by the Research Ethics Committee of the
institution, under Protocol CAAE-1103.0.107.00007.
Results
A total of 558 patients were submitted to laryngeal microsur-
gery in the service from 1990 to 2009. According to the
methodology proposed, 59 patients with premalignant
lesions of the vocal folds were selected, which represented
10.57% of the sample.
During the preoperative period, diagnostic imaging of
premalignant lesions was performed in 38 of the 59 patients
(64.4%) who received this transoperative diagnosis. In the
other 21 patients (35.6%), the diagnosis was performed
during the surgical procedure.
In 26 of the 59 patients (44.07%) who had premalignant
lesions diagnosed, other concomitant benign lesions of the
vocal folds were observed, such as cysts–which were the
most prevalent–followed by vocal fold polyps and Reinke
edema (►Fig. 1).
Males were more prevalent (69.49%) than females
(30.51%; ►Fig. 2). The average age was 47.74 years and the
median was 47 years (20 to 85 years). The predominant age
bracket was between 41 and 50 years. The third and the ﬁfth
decades were numerically equivalent (►Fig. 3). In females,
premalignant lesions occurredmost often in the sixth and the
ﬁfth decades of life, and in males, in the ﬁfth and fourth
decades (►Fig. 4).
Discussion
Premalignant laryngeal lesions have been a controversial
topic of laryngeal pathology for decades, considering the
classiﬁcation, histologic diagnosis, and treatment of these
lesions.2 In addition to documenting diverse samples, studies
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Fig. 1 Concomitant benign lesions of the vocal folds in patients with
premalignant laryngeal lesions.
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on this topic are still scarce, especially regarding assessment
in the transoperative period.
In our study, patients with imaging diagnosis of premalig-
nant lesions represented 10.57% of the 558 patients submit-
ted to laryngeal microsurgery. In a 5-year follow-up study,
Plch et al found 227 patients (18.10%) with histologic diag-
nosis of premalignant lesions among those submitted to
laryngeal microsurgery.7 In a prevalence study, Araújo et al
analyzed nasal-sinus and laryngeal tests of 214 outpatients,
and they found 7.5% of the studied patients had suspected
laryngeal carcinoma.8 In this way, 10.57% of the patients
selected in our study were within the expected 7.5 and
18.10% considering the studies referenced.
There are still no comparative studies on outpatient and
transoperative diagnoses of lesions considered premalignant
found in the literature. However, some studies compare these
diagnoses with benign ﬁndings in the vocal folds. Poels et al
compared the consistency of preoperative diagnosis with
transoperative diagnosis of benign lesions and claimed to
have found 18% more benign lesions in the transoperative
period.6 Neto et al conducted a comparative study between
telescopic (outpatient) and suspension laryngoscopy (trans-
operative) for the diagnosis of benign lesions of the vocal
folds.5Accuracy in the outpatient diagnosis of benign lesions of
the vocal foldswas observed in 64.5% of the patients submitted
to laryngoscopy, and the indexof newbenign lesions identiﬁed
in the transoperative period was 23.3%. In our study, 64.6% of
patients had diagnostic imaging of premalignant lesions con-
ﬁrmed in the transoperative period, and the index of new
premalignant lesions identiﬁed in the transoperative period
was 55.73%. It was expected that a larger number of lesions
would be found in the transoperative period, considering that
this is common in the clinical practice, which has been
corroborated in the literature cited. However, it should be
noted that regarding premalignant lesions, the index of new
lesions identiﬁed in the transoperative period is greater than
in the approach of benign lesions.With this, it is suggested that
the transoperative method–whether conjugated to rigid and
contact endoscopy or not–is more relevant for addressing
premalignant than benign lesions.
Fig. 2 Distribution of patients with premalignant laryngeal lesions
according to sex.
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Fig. 3 Distribution of patients with premalignant lesions according to
age.
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Fig. 4 Age bracket distribution by sex in patients with premalignant laryngeal lesions.
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In addition to the diagnostic imaging of premalignant
lesions in the transoperative period, there were also other
associated lesions in 44% of the patients assessed in our study.
The most prevalent lesion associated to premalignant ones
was vocal fold cysts (34%). However, no data compatible with
this association were found in the literature. Melo et al found
44 associated lesions in 267 patients with transoperative
diagnosis of cysts, in which the most prevalent associated
lesion was vascular dysgenesis (80%) and the least prevalent
was leukoplakia, with only one case reported.9 Dailey et al
stated that when using videolaryngostroboscopy, a cyst is
more likely to be undistinguishable from other white masses
that originated on the superﬁcial lamina and decrease the
ﬂexibility of the mucosa.10 Thus, the association found in this
study suggests that during the transoperative period it is
possible that the surgeon detects other lesions able to reduce
the wave in the mucosa and the vocal fold cyst. It is worth
mentioning that deﬁnitive conﬁrmation is obtained through
anatomopathological study.
In a retrospective study conducted with 68 patients with
vocal fold polyps, Sakae et al found only one case of leuko-
plakia associated to the polyp.11 In our study, polyps were the
second most prevalent associated lesion (24.39%), which was
incompatible with the aforementioned study. On the other
hand, Anghelina et al studied 32 patients with hyperplastic
laryngeal lesions and found 12 (37%) patients with polyps.12
This result is compatible with the ﬁndings in our study.
Plch et al considered Reinke edema and laryngeal papillo-
ma as premalignant lesions,7which did not occur in our study,
as these lesions were not inclusion criteria. Reinke edema is a
chronic inﬂammatory disease that can occur in smoker
patients. Melo et al found a relationship between Reinke
edema and leukoplakia in 35% of the patients.9 Martins
et al conducted a histologic study and used electron micros-
copy with 54 smokers with Reinke edema.13 They stated that
changes found in both methods were not speciﬁc for that
lesion andwere also present in benign lesions. However, they
concluded that Reinke edema can harbor dysplasia as well as
carcinoma sites. This statement is in agreement with our
study, because we found an association of 14.63% between
premalignant lesions and Reinke edema. The other lesion
excluded from the inclusion criteria of our study–papilloma–
is of epithelial origin caused by human papillomavirus infec-
tion and does not have an evidenced role with respect to its
carcinogenic potential,14 although there are reports in the
literature regarding its association to premalignant lesion and
carcinoma.15 This association, although small, could be ob-
served in our study, as papilloma corresponded to 2.44% of
associated lesions.
Considering the differences between the ﬁndings of the
preoperative and transoperative periods, it is recommended
that laryngologists are prepared to modify the surgical plan-
ning and therapeutic approaches when necessary. At the
same time, they have to be very attentive to benign lesions
of the vocal folds, because they can be associated to prema-
lignant lesions, which often can only be identiﬁed in
the transoperative period. It is also important to inform the
patients clearly about the possibility of revising the procedure
previously established, because the changes of the vocal folds
observed through microlaryngoscopy and rigid and contact
endoscopy can differ from those changes identiﬁed in the
outpatient clinic.
With respect to sex, Plch et al reported that 62% of the
patients with premalignant lesions were males.7 Anghelina
et al assessed the clinical, morphologic, and immunohisto-
chemical aspects of 32 patients with hyperplastic laryngeal
lesions and found a predominance of males (66%).12 Araújo
et al observed that 68.7% of patients with suspicion of
laryngeal carcinoma were males.8 On the other hand, the
data obtained by Gale et al showed that 82.2% of the patients
with clinical diagnosis of laryngeal leukoplakia and chronic
laryngitis were males.2 Our study showed that 69.5% of the
patients were males, which is consistent with the studies
conducted by Plch et al (62%),7 Anghelina et al (66%),12 and
Araújo et al (68.7%)8; however, this differed from the study
conducted by Gale et al (82.2%).2
With respect to the age bracket, the results of the studies
found differed. In the study conducted by Plch et al, the
average age was 51.8 years (13 to 80 years) and most
patients were in the sixth decade of life.7 Fischinger con-
ducted a study with 178 patients with chronic hyperplastic
laryngitis from 1994 to 1998 and the average age was
54 years (21 to 89 years).16 Sorting by sex, the prevalence
of age brackets observed was 50 to 59 years in male patients
and 40 to 49 in female patients. Araújo et al reported that
87.5% of patients with suspected carcinomawere older than
43 years of age.8 Gale et al reported an the average age of
51.5 years (14 to 86 years) in male patients and 44.8 years
(19 to 89 years) in female patients.2 In our study, the average
age was 47 years (20 to 85 years), and most patients were in
the ﬁfth decade of life. When the distribution of the age
bracket by sex was assessed, the largest frequencies of
premalignant lesions in female patients occurred in the
sixth and ﬁfth decades of life, whereas in male patients
they occurred in the ﬁfth and fourth decades. Though
differing in some aspects, all studies agree with an average
age close to 50 years, regardless of sex.
A limitation of our study was that we did not associate the
pre- and transoperative diagnoses of the benign lesions with
the results of the postsurgical anatomopathological tests
because the pathologists’ diagnoses were often vague and
nonspeciﬁc. Morphologically characterized lesions, such as
cysts and polyps, were reported as “chronic nonspeciﬁc
inﬂammatory processes.” This fact reinforces the growing
need for integration between otolaryngologists and pathol-
ogists in the sense of sharing knowledge about the morpho-
functional characteristics of each lesion. Another limitation
was the use of rigid endoscopy and contact endoscopy only in
patients who underwent the surgery after 2000. The differ-
ence in the methodology used in the two phases of the study
could theoretically lead to variations in the transoperative
diagnosis of patients. However, from thementioned year, our
service experienced a sharp growth of the surgical cases,
which made the group of patients submitted to these trans-
surgical endoscopic method considerably larger, thus pre-
venting comparisons with statistical validity.
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Conclusion
Although the evolution of laryngoscopic procedures in out-
patients has provided better access to important information
for safe and easy diagnosis of laryngeal pathologies, about
one-third of premalignant lesions are diagnosed just during
the laryngeal microsurgery. Cysts were the most prevalent
concomitant benign lesion of the vocal folds. Males were
more prevalent than females, and the predominant age
bracket was between 41 and 50 years.
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